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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . u- uu 

[The technical field to which invention belongs] this invention relates to the resm constituent which has 
the conductivity with few applied-voltage dependencies or half-conductivity of resistivity. 
[0002] 

[Description of the Prior Art] Conductive resin material is used as various kinds of charges of electronic- 
parts material and structural materials. As the conductivity or half-conductivity material used for transfer 
rollers, such as material for electrode, resistance-element material, and an electronic copying machine, a 
belt, etc. among these, to be homogeneity and to be stable are demanded for conductivity. Although it 
was'known about the conductive resin material which can keep resistivity stable until now when applied 
voltage was fixed, the conductive resin material (for example, JP,5-286056,A etc.) which can keep 
resistivity in general stable irrespective of change of applied voltage was not known. 

[0003] . . u P 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer change of 
an external environment, the conductivity which especially has stable resistivity to change of applied 
voltage, or a half-conductive resin constituent. Furthermore, the technical problem of this invention is to 
offer the conductivity or the half-conductive resin constituent which was excellent in the mechanical 
strength and was excellent in dimensional stability and abrasion resistance. 
[0004] 

[Means for Solving the Problem] Both this inventions relate to the resin constituent which a conductive 
filler and a dielectric filler are blended with a resin, and is characterized by the bird clapper. 

[0005] . . . 

[Embodiments of the Invention] As for the resin constituent which has the conductivity or halt- 
conductivity of this invention, specific resistance says a less than 1 0 1 2-about resin constituent in 
general. As a resin used as a matrix of the resin constituent of this invention, there is especially no limit 
and it can be suitably selected according to the use of the material made into the purpose. As an example 
of a resin, natural rubber, a styrene butadiene rubber, neoprene rubber. Various elastomers, such as 
ethylene-propylene copolymer rubber and a nitrile rubber. Phenol resin, an epoxy resin, a urea resin, an 
unsaturated polyester resin. Thermosetting or reaction hardenability resins, such as silicone resin, a 
fluororesin, and a polyurethane resin, General-purpose thermoplastics, such as polyethylene, 
polypropylene, and a polyvinyl chloride. Engineering plastics, such as liquid crystal polymers, such as a 
polyamide and a thermoplastic polyester, a polyacetal, polyphenylene sulfide, the poly ape phon, ^ 
polyether imide, and a polyether ether ketone, etc. can be mentioned. ^ 
[0006] as a conductive filler used for this invention, the thing of various kinds of configurations, such as 
the shape of a grain, fibrous, and a scale, uses ~ having ~ specific resistance ~ the thing of 10-3 - 104 
ohm-cm is used preferably zero to 107 ohm-cm As an example, the granular powder of 0.1-100 
micrometers of diameters or 0.1-30 micrometers of diameters of conductive metals, such as gold, \^ 
copper, silver, zinc, aluminum, iron, and a tin oxide, or a conductive metallic oxide. Granular, or scale- 
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like inorganic powder and nylon thread, such as fibrous powder with a length of 3-2000 micrometers, a 
silica, a kaolin, talc, and a mica, it comes to cover conductive layers, such as a tin oxide, carbon, etc. 
with which antimony, the indium, etc. may be doped by the front face of plastic fiber, such as polyester 
thread, -- powdered or fibrous conductivity fine particles - KETCHIEN black, acetylene black, a carbon 
fiber (a carbon whisker is included). Carbon, such as a graphite grain, a potassium titanate, a titanic-acid 
potassium aluminate. Boric-acid magnesium, boric-acid aluminum, a titania, a straw strike night, the 
fibrous object (single crystal fiber -) of oxide systems, such as a xonotlite and silicon nitride, or non- 
oxide system ceramics On the front face which any of amorphous fiber and polycrystal fiber are 
sufficient as, and contains a whisker The fibrous ceramic fine particles (it is hereafter named conductive 
ceramic fiber generically) to which conductivity was given can be illustrated by covering conductive 
layers, such as a tin oxide, carbon, etc. with which antimony, the indium, etc. may be doped, or carrying 
out reduction baking of the oxide system ceramics. 

[0007] As a method of covering the tin oxide by which antimony, the indium, etc. may be doped by the 
fi-ont face of an oxide system or non-oxide system ceramics, a chemical vapor deposition, an electroless 
deposition method, dip coating, a spray coating method, etc. can be used, for example, it can 
manufacture according to the method of a publication to JP,59-102820,A, JP,2- 149424, A, etc. 
Moreover, the method of carrying out the temperature up of the mixture of the ceramics covered and 
carbon compounds, such as alkane gas, olefin gas, toluene, and a xylene, to the bottom of reduction or 
an inert atmosphere as a method of covering a carbon conductive layer, and carrying out heating baking 
at 500-1300 degrees C can be illustrated. Especially, from a viewpoint of improvement in the 
homogeneity of resistivity and the mechanical strength of a resin constituent, and a dimensional 
accuracy, a carbon fiber and conductive ceramic fiber are desirable, and especially the thing of the range 
of the pitch diameter of 0.01-3 micrometers, an average length of 1-500 micrometers, and the average 
aspect ratios 5-500 is still more desirable. A pitch diameter means an equivalent diameter here, when the 
cross section of the aforementioned fibrous material is not circular. 

[0008] Specific inductive capacity [ in / 20 degrees C and lOMHz / in the dielectric filler used for this 
invention ] is 100 or more fillers preferably 30 or more, as the example general formula M0-Ti02 (it Co 
(es) the inside of a formula, and M ~ Ba, Sr, calcium, and Mg -) The titanic-acid metal salt compound 
expressed with a kind chosen from Pb, Zn, Be, and Cd, or two sorts or more, A niobic-acid alkali-metal 
salt, niobic-acid lead, lead zirconate, titanic-acid lead zirconate, stannic-acid lead, a tantalic-acid alkali- 
metal salt, tantalic-acid lead, a tantalic-acid rubidium, a molybdenum oxide, a tungstic oxide, etc. can be 
illustrated, a dielectric constant stable [ titanic-acid alkaline-earth-metal salts, such as a barium titanate, 
titanic-acid calcium, titanic-acid magnesium, a strontium titanate, barium-titanate strontium, and 
barium-titanate calcium, ] especially and high - being shown ~ acquisition - eye an easy hatchet - it is 
used preferably 

[0009] As a configuration of these dielectric fillers, although there is especially no limit, a granular or 
fibrous thing is usually used. These may be any of the shape of a single crystal object, the 
polycrystalline substance, and amorphous, or such mixture, the case where a granular thing is used ~ the 
thing of about 0.1-100 micrometers of pitch diameters ~ moreover, when using a fibrous thing, the thing 
of the range of 0. 1 -5 micrometers of pitch diameters and 5-500 micrometers of average length is used 
preferably These dielectric fillers may use a kind independently, or may use two or more sorts together.^ 
In addition, when carrying out covering the fi:ont face of these dielectric fillers with conductive layers, 
such as a tin oxide, carbon, etc. with which antimony, the indium, etc. may be doped, etc. and giving and 
using conductivity, since these act also as a conductive filler while being dielectric fillers, the resin 
constituent which blended only this filler is also contained under the category of the resin constituent of 

this invention. . r- i.- • 

[0010] although the blending ratio of coal of each component of the resin constituent ot this invention 
can be suitably set up by the physical properties required of the selected component or the purpose 
material ~ the resin 100 weight section - receiving ~ a conductive filler - desirable -1-50 weight 
section - it is preferably good 1 - 30 weight section and to carry out 5-20 weight section combination of 
5 - 30 weight section and the dielectiic filler still more preferably still more preferably If there are too 
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few loadings of a conductive filler, since desired conductivity or desired half-conductivity is not 
acquired, it is not desirable. Moreover, it is not desirable in order for fabrication to become difficult and 
to reduce physical properties, if there are too many loadings of a conductive filler. Since there is a 
possibility that will become disadvantageous economically if many [ preferably / too ], and fabrication 
may become difficult or physical properties may fall since a resistivity stabilizing effect will not be 
discovered if there are too few loadings of a dielectric filler, it is not desirable. 
[001 1] Although the method of common use can be suitably adopted in manufacture of the resin 
constituent of this invention, in using thermoplastics, after, blending a filler component and a resin pellet 
dryly beforehand for example, melting kneading extrusion and the method of pelletizing can be 
illustrated using a twin screw extruder. In addition, although the resin constituent of this invention is 
once pelletized and is made storage, circulation, and use, you may fabricate it firom a melting state to 
various kinds of direct mold goods. When using heat or a reaction hardenability resin, it can 
manufacture by carrying out churning mixture of a liquefied resin and the filler component. The 
obtained resin constituent can be fabricated by the arbitrary forming methods. In case mold goods are 
manufactured using the resin constituent of this invention, the various fabricating methods, such as 
extrusion molding, calender fabrication, press forming, blow molding, and injection molding, can be 
adopted. Moreover, when using a hardenability resin, it is also possible to use the resin constituent of 
this invention as a sheet molding compound or a charge of bulk-molding-compound material. 
[0012] 

[Example] An example is shown below and this invention is explained to it still in detail. In addition, 
that it is in below with the section means the weight section. 

[0013] the example 1 silicone-rubber 100 section - receiving - a conductive potassium titanate (the 
DIN toll BK300 and the Otsuka chemistry incorporated company make ~) What covered the antimony 
oxide and the tin oxide on the surface of the potassiuinti toiate fiber. It BTW(s). the diameter [ of 0.4- 
0.7 micrometers ] of fiber, fiber length [ of lO^SOmicrometers ], and rate of specific resistance 4.3 ohm- 
cm 20 section, and fibrous barium-titanate [- The Otsuka chemistry incorporated company make, the 
diameter of fiber of 0.1-0.5 micrometers, the fiber length of 1-5 micrometers, the 240 (lOMHz)] 
specific-inductive-capacity 10 section, zinc oxide The 20 sections, silicone denaturation oil The five 
sections, foaming agent Carry out addition mixture of the five sections and a small amount of 
vulcanizing agent using a kneading machine. The elastomer resin constituent of this invention was 
obtained. About the obtained elastomer, applied voltage was changed in l-3kV at the room temperature, 
and the change of the resistivity of an elastomer to change of applied voltage was measured. The 
difference of the maximum and the minimum value which converted the obtained resistivity into the 
common logarithm was 0.3. 

[0014] The loadings of an example 2 fibrous barium titanate were made into the 20 sections, and also 
the elastomer was manufactured like the example 1 . As a result of measuring the change of resistivity to 
change of the applied voltage of the obtained elastomer like an example 1, the difference of maximum 
and the minimum value was 0.2. 

[0015] Replacing with the fibrous barium titanate of example 3 example 1, **** for 20 sections etc. 
manufactured the elastomer for fibrous barium-titanate strontium [BSTW, the Otsuka chemistry 
incorporated company make, the diameter 0.1 to 0.5 of fiber, fiber length 5-10, and a dielectric constant 
380 (lOMHz)] like the example 1. As a resuh of measuring the change of resistivity to change of the 
applied voltage of the obtained elastomer like an example 1, the difference of maximum and the 
minimum value was 0.3. 

[0016] Example 4 thermoplastic-polyester elastomer They are the conductive potassium-titanate 30 
section (what was used in the example 1), and a fibrous barium titanate to the 100 sections. The 20 
sections (what was used in the example 1) were mixed using the kneading machine, and the resin 
constituent was manufactured. As a result of measuring the change of resistivity to change of the applied 
vohage of the obtained elastomer like an example 1, the difference of maximum and the minimum value 
was 0.4. 
[0017] 
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measuring method: -- the resistivity of the thickness direction of a sheet with a thickness of 2mm was 

measured using the direct-current-resistance meter For example, six E9 6x109 It is mind. 

[0018] 

[Effect of the Invention] Since stable resistivity (it is 0.5 or less at the difference of the maximum to 
which change of the resistivity at the time of making it change in l-3kV converted applied voltage into 
the common logarithm, and the minimum value) is shown to change of an external environment, and 
change of division applied voltage, the resin constituent of this invention is used suitable for the molding 
material of transfer rollers, such as material for electrode, a charge of resistance-element material, an 
electrophotography copying machine, and a LASER beam printer, and a belt etc. Moreover, among the 
resin constituents of this invention, since 0.01-3 micrometers of diameters and length serve as a 
mechanical strength which was excellent in addition to the aforementioned electrical property, and 
material possessing surface smooth nature, abrasion resistance, and dimensional stability, they are much 
more suitable for the thing using the conductive ceramic fiber or the carbon fiber of 1-500 micrometers 
and aspect ratios 5-500 as a conductive filler. 



[Translation done.] 
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preferably having 0-10^ fl.cm. more preferably 
10^-10"* n.cm specific resistance, of preferably 1-50 
pts.wt.. more preferably 5-30 pts.wt. and (C) a 
dielectric filler, preferably having ^100 specific inductive 
capacity at 20''C at 10 MHz, preferably of 1-30 pts.wt., 
more preferably 5-20 pts.wt. An electroconductive 
ceramic fiber or a carbon fiber having 0.01-3 |im 
diameter, 1-500 ^m length and 5-500 aspect ratio is 
preferably used as the component B. A fibrous alkaline 
earth metal salt of titanic acid is preferably used as 
the component C. 
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